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Settlements in a Masonary Villa Caused by Trees
Filippo Ciuffi
Jirector of I.S.P.I.S. Geotechnical Division, Potenza, Italy

SYHOPSIS: cracks in the masonry walls ot: a one
storeyed villa due to foundation deformations
are investigated in this paper.
Particular
attention is given to the analysis ot: the
unusual causes of settlement.
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INTRODUCTION
Settlements in the foundations could occur due
to various reasons. When the differential
settlements in the foundations are over 6 cm,
often cracks develop in the superstructure.
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This paper deals Yith the foundation problems
that developed 25 years after the construction
of a villa in the coastal areas of south Italy.
It is of interest to note that, in this case, a

AID)

I

-

i:-1

-

I

I

---

I

J

...
-

I

_,,,,,,. 1,,-

I

9ROUlfD CONDI-

TIONS
The one storeyed villa was constructed in 1961.
The building consist o! masonry walls which are
founded on a reinforced concrete continuous
strip foundation.
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very particular reason was the cause of
settlements: the adjacency to the building o!
some trees.

SUPERSTRUCTURE PROBLEJIS
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Nearly

twenty-five
years
after
the
construction, in 1985, a nunber of cracks were
noticed on the peripheral walls of the building, near the corner s. i. (Fig. 1). The tiled
floor settled by nearly 8 cm. It is important
to emphasize that no cracks or settlements were
visible during the twenty-five year period.

Fig. 1 Plan of Foundation Shoving Location of
trees
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The foundation problems occurred because of the
adjacency to the bUilding of two trees (Fig.
1) .
In fact, in 1985 the two trees were
rapidly growing and soaked water in large
quantities .
This condition wa.s turther
complicated by an unusual drought period. The
Yater table lowered from a normal depth of 2.50
m to 6.90 m below ground level.

The soil exploration gave a generalised soil

profile as indicated in Fig. 2

SANDY CLAY
•Rp

=300 Kg

It could be concluded that the cracks have
developed due to shrinkage of the sandy clay
layer present up to 2.90 m.

CLAVEY SAND
•Rp= 1200 Kg

COHCLUSIOHS
gives an
settlement
in the
foundation: the presence of trees. The cause
!or settlement is seen the lovering ot: the
water table.
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The most interesting conclusion that may be

•Rp=200 Kg

made from this case history is as follows: also
for a very small bUilding it is important to
study carefully the site characteristics and
the environ:nental conditions.

CLAYEY SAND
•Rp> 2000 Kg
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Fig. 2 Soil Profile
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AHlL!SIS OF !BE CAUSES OF CllCIS
Both the loads applied to the soil an1 the
subsurface con:11 tions in the s1 te were almost
tmi!orm. A detailed geotechnical study and a
superstructure analysis indicated that the
construction of the one storeyed building did
. not violate the permissible limits of
settlement and loading.
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